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* NOTICES * 



iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The heat developing ingredient characterized by including a carbon nanotube or a carbon nano horn 
in the heat developing ingredient containing a photosensitive silver halide particle, organic silver salt, a 
reducing agent, and a binder at least on a base material. 

[Claim 2] The heat developing ingredient according to claim 1 characterized by for the outer diameter of a 
carbon nanotube or a carbon nano horn being 3nm - lOOnm, and cylinder die length being 3nm - 10 
micrometers. - - - . .. 

[Claim 3] The heat developing ingredient according to claim 1 or 2 with which a carbon nanotube or a carbon 
nano horn is characterized by containing in the outer layer or under coat of a heat developing ingredient. 
[Claim 4] A heat developing ingredient given in any 1 term of claims 1 -3 characterized by being induction-ized 
so that a carbon nanotube or a carbon nano horn may have a cross linking agent and a reactant radical. 
[Claim 5] The heat developing ingredient according to claim 4 characterized by a cross linking agent and a 
reactant radical being at least one sort chosen from a hydroxyl group, the amino group, a carboxyl group, and an 
aldehyde group. 

[Claim 6] A heat developing ingredient given in any 1 term of claims 1-5 characterized by containing the cross 
linking agent which has an isocyanate radical, a vinyl sulfone radical, or an epoxy group. 



[Translation done.] 



http://www4.ipdl.ndpi. go.jp/cgi-bin/tran^ 8/8/2005 



CLAIMS 



JP,2003-295387,A [DETAILED DESCRIPTION] Page 1 of 14 



* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of improving a production process or the 
conveyance nature in a processor in more detail, about the heat developing ingredient which forms an image by 
exposure post heating development. 
[0002] 

[Description of the Prior Art] In recent years, a photograph ingredient which forms an image is-strongly desired 
from the field of environmental protection or workability in the medical field by the light or heat treatment out 
of which the waste fluid accompanying a wet process does not come, and in high resolution, the technique 
about the heat developing ingredient of the photograph technical application which can form a clear black 
image is commercialized by the development using both light and especially heat, and it has spread quickly by 
it. Since development is performed at the temperature of 80 degrees C or more, these light-and-heat photograph 
ingredients are distinguished from the conventional wet sensitive material by which liquid development is 
carried out in 25 degrees C - 45 degrees C, and are usually called a heat developing ingredient. 
[0003] The role of the binder which the photograph additive of heat developing ingredient [ this type of] 
contained in a sensitization layer since the reducing agent and the organic silver salt other than a photosensitive 
silver halide are contained as an indispensable component increases in number from the former, and holds this 
is important. However, only in one layer of sensitization layers, since it cannot fully perform preventing the 
blemish by the dirt adhesion by handling and the scratch at the time of the photography after being shipped as a 
production process or a product, and the interpretation of radiogram etc., the protective layer of at least one 
layer is prepared on a sensitization layer. A protective layer has duties, such as preventing with [ which goes 
away when preventing friction or exfoliation electrification by conveyance and a heat developing ingredient are 
cut out by fixed magnitude, pile up two or more sheets and are packed besides preventing the blemish by the 
scratch at the time of conveyance of the heat developing ingredient in a production process or a processor ] **. 
Therefore, the lubricant for controlling the antistatic agent for preventing are recording of a particle inorganic 
[ for surface irregularity-izing ] or organic, the so-called mat agent, and static electricity and coefficient of 
friction etc. is added. However, since the conventional mat agent exists in a front face as a projection, 
exfoliation and exfoliation arise in the production process of a heat developing ingredient, or high-speed 
conveyance at the time of a development, and if contamination of the exfoliation matter adheres to the front 
face of a heat developing ingredient, it will cause an image defect. Even if it does not adhere to a front face, 
when a conveyance roller is polluted, the smoothness of a roller will be spoiled and spreading nonuniformity 
and poor conveyance will be caused. Although it is good to consider spreading desiccation and decision as non- 
contacted conveyance in order to prevent this, the approach of contacting a part on a roller and conveying all 
processes since cost starts too much in order to-less contact is adopted. Therefore, the operation of a mat agent 
without exfoliation or exfoliation or a mat agent is called for. 

[0004] Since the particle to be used has projected on the front face of using the organic or inorganic particle 
which cannot be easily fixed by the binder, or a heat developing ingredient, stress is applied at the time of 
conveyance, a crack goes into this part, and exfoliation of a mat agent causes exfoliation. Then, in order to 
make a binder fixed, the attempt combined through a cross linking agent has been carried out using the 
functional group in the front face of a mat agent. However, when the reactant radical was introduced, the bridge 
formation between mat agents started and it had become a problem that it is easy to condense. Moreover, 
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although there was the approacn of adding lubricant since exfoliation of a mat agent was based on frictional 
force with a conveyance roller, lubricant caused lubricant dirt that it is easy to imprint on a roller, and had the 
fault that the homogeneity of spreading would be spoiled with this dirt. 



[Problem(s) to be Solved by the Invention] The purpose of this invention is improving the production process of 
a heat developing ingredient, or the conveyance nature in a processor, prevents especially exfoliation of a mat 
agent and is to offer a heat developing ingredient without an image defect. 



[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the following 
configurations. 

[0007] 1 . Heat developing ingredient characterized by including carbon nanotube or carbon nano horn in heat 
developing ingredient containing photosensitive silver halide particle, organic silver salt, reducing agent, and 
binder at least on base material. 

[0008] 2. Heat developing ingredient given in said 1 characterized by for the outer diameter of a carbon 

nanotube or a carbon nano hom being 3nm - lOOnm, and cylinder die length being 3nm - 10 micrometers. 

[0009] 3. Said 1 to which a carbon nanotube or a carbon nano horn is characterized by containing in the outer 

layer or under coat of a heat developing ingredient, or heat developing ingredient given in said 2. 

[0010] 4. Heat developing ingredient given in said any 1 term of 1-3 characterized by being induction-ized so 

that a carbon nanotube or a carbon nano hom may have a cross linking agent and a reactant radical. 

[001 1] 5. Heat developing ingredient given in said 4 characterized by cross linking agent and reactant radical 

being at least one sort chosen from hydroxyl group, amino group, carboxyl group, and aldehyde group. 

[0012] 6. Heat developing ingredient given in said any 1 term of 1-5 characterized by containing cross linking 

agent which has isocyanate radical, vinyl sulfone radical, or epoxy group. 

[0013] This invention is explained in more detail. The heat developing ingredient of this invention consists of 
lamination of at least four or more layers which prepared the protective layer which adjoins the sensitization 
layer containing two-layer and a silver halide particle, and this sensitization layer in an under coat at least on the 
base material, and a carbon nanotube or a carbon nano horn contains it at least in the protective layer of one side 
of an under coat, a sensitization layer, or a backing layer. 

[0014] The reducing agent for the photosensitive silver halide particle by which sensitization may be carried out 
with spectral sensitization coloring matter being contained, developing the organic silver salt and silver salt 
used as a silver source to this sensitization layer or its adjacent layer further, and forming a silver image into the 
sensitization layer of the above-mentioned heat developing ingredient, contains. 

[0015] Hereafter, the carbon nanotube used for the under coat or sensitization layer protective layer of a heat 
developing ingredient of this invention or a carbon nano horn, a photosensitive silver halide particle, organic 
silver salt, a reducing agent, a binder, a cross linking agent, etc. are explained in full detail. 
[0016] The carbon nanotube or carbon nano horn used for this invention is a carbon material which makes the 
benzene ring and the cyclopentadiene which consist of carbon atoms the main configuration unit. Although 
three kinds of molds called as structure an armchair mold, chiral mold, and zigzag mold exist, it has faced using 
it and a gap is sufficient. Any are sufficient although there are a single tube mold which is a tube single as a 
tube, and a multi-tube mold which contains many tubes in a tube. Any of the carbon nanotube of the perfect 
tube mold of the open sand mold with which the both ends of a tube have not closed the carbon nano horn in the 
condition that one side closed, either are sufficient. The horning die currently generally closed is useful. 
Calculation of an appearance in case the diameter of a tube of the closed one differs from the diameter of a tube 
opened wide can be expressed with the outer diameter in the location of the one half of cylinder die length for 
convenience. Cylinder die length uses even the edge of the tube wide opened from the tip which has closed the 
tube, this invention's defining it for convenience. As an outer diameter of a carbon nanotube or a carbon nano 
horn, it is 3nm - lOOnm, and 3nm - 10 micrometers are desirable as the tube length. Especially a desirable outer 
diameter is 6nm - 50nm, and the tube length is 3nm - 1 micrometer. 

[0017] The manufacture approach of the carbon nanotube used for this invention, or a carbon nano hom 
JP,2001-261316,A, 2001-236875, 2001-192205, 2001-115342, 2001-089117, 2001-080912, 2001-073231, 
2001-058805, 2001-048513, 2001-048510, 2001-048507, 2000-344505, 2000-313608, No. 281323 [ 2000 to ], 
2000-203820, 2000-203819, 2000-095509, and 2000-086216 are compoundable to reference. In order to make 
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it the carbon nanotube or carbon nano horn of this invention have a cross linking agent and a reactant radical, 
the compound which has aroma **** or the vinyl group which has an alkoxy group or an alkyl carboxyl group 
is made to react to a carbon nanotube or a carbon nano horn molecule (Diels- Alder reaction), subsequently an 
alkoxy group or an alkyl carboxyl group is hydrolyzed, and it changes into a hydroxyl group or a carboxyl 
group. The compound which has a polyethylene oxide radical, a hydrazine radical, an amino group, and an 
aldehyde group can be added, condensed or transformed to the changed hydroxyl group or a carboxyl group, 
and it can compound. The desirable concrete compound compounded by the above-mentioned induction-ization 
is shown below. The CNT notation under notation of the following compound expresses a carbon nanotube. 
[0018] 
^Formula 1] 



< 



CH, 

-CONH-C-CHj— COOH 
V S CH, 




COO-CH2CH2OH 



M-3 



^CNT^-- COO - CH 2 CHfcOCH 2 CH20H 



M-4 




[0019] 
[Formula 2] 
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M-8 

H 2 HNHNOC 
O 

O-C-CHa— CONHNHa 
M-10 

O 

O-C-J-CHa^CONHNHa 



M-11 

O 

O- C — CH 2 CH Z — COOH 



M-12 

O — CH 2 CH 2 -OH 

[0020] You may add dispersedly to organic solvents, such as non-aromatic series systems, such as aromatic 
series systems and normal hexanes, such as ketones, such as alcohols, such as a methanol and ethanol, a methyl 
ethyl ketone, and an acetone, toluene, and a xylene, and Deccan, and the carbon nanotube or carbon nano horn 
used for this invention may be distributed and added in water. As for the amount used, it is desirable that the 
sum total of the amount of the one side side used of a base material uses both two times 2-lg [/m ] 1 mg/m in 
the protective layer of the under coat upper layer or a sensitization layer or the protective layer of a backing 
layer or a backing layer. In below this range, since the amelioration effectiveness of the conveyance nature by 
the carbon nanotube or the carbon nano horn is not acquired but Hayes is spoiled more than by this, it is not 
desirable. 

[0021] (Photosensitive silver halide particle) The photosensitive silver halide contained in the sensitization layer 
of the heat developing ingredient of this invention can be introduced into the constituent which prepares 
beforehand by the approach of for example, the ammonia method emulsion, a neutral process, or acid process, 
subsequently mixes with other components of this invention, and is used for this invention by the approach of 
arbitration well-known in the field of photograph techniques, such as single jet or a double jet process. In this 
case, in order to make contact of a photosensitive silver halide and organic silver salt fully perform, As a 
protection polymer when preparing a photosensitive silver halide, for example, U.S. Pat. No. 3,706,564, 
3,706,565, 3,713,833, 3,748,143, The means using polymers other than gelatin, such as polyvinyl acetals 
indicated by British patent No. 1,362,970 each specification, The means which understands the gelatin of a 
photosensitive silver halide emulsion which is indicated by the British patent No. 1,354,186 specification by the 
enzyme, Or each means, such as a means to omit use of a protection polymer, is applicable by preparing a 
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photosensitive silver halide particle under existence of a surfactant as indicated by the U.S. Pat. No. 4,076,539 
specification. 

[0022] In order to suppress the nebula after image formation low, and in order to acquire good image quality, as 
for a photosensitive silver halide, what has a small grain size is desirable. 0.02-0.08 micrometers is especially 
preferably desirable 0.01-0.1 micrometers 0.1 micrometers or less at average grain size. Moreover, as a 
configuration of a silver halide, there is especially no limit and it has particles, such as the globular shape which 
is not the so-called normal ** or the so-called normal ** of a cube and octahedron, a cylinder, and plate-like. 
Moreover, especially a limit may not be as a silver halide presentation, and you may be any of a silver chloride, 
silver chlorobromide, salt iodine silver bromide, a silver bromide, iodine silver bromide, and silver iodide. 
[0023] the amount of the above-mentioned silver halide — the total amount of a silver halide and the below- 
mentioned organic silver salt — receiving — below 50 mass % — desirable — 25 to 0.1 mass % — it is between 15 
- 0. 1 mass %s still more preferably. Although terms and conditions, such as reaction temperature of the process 
which transforms a part of organic silver salt to a silver halide using the above-mentioned silver halide 
formation component, reaction time, and reaction pressure, can be suitably set up in accordance with the 
purpose of production, -23 degrees C thru/or 74 degrees C, and the reaction time of reaction temperature of 
those are 0. 1 seconds thru/or 72 hours, and, as for the reaction pressure, being set as atmospheric pressure is 
usually desirable. 

[0024] Chemical sensitization of the photosensitive silver halide prepared by various kinds of above-mentioned 
approaches can be carried out with a sulphur-containing compound, a gold compound, a platinum compound, a 
palladium compound, a silver compound, a tin compound, chromium compounds, or such combination. The 
approach and procedure of this chemical sensitization are indicated by each official report, such as each 
specification, such as U.S. Pat. No. 4,036,650 and the British patent No. 1,518,850, JP,51-22430,A, 51-78319, 
and 51-81 124, for example. 

[0025] The sensitizing dye which could carry out sensitization with spectral sensitization coloring matter as 
occasion demands, for example, was indicated by each specification, such as each official report, such as JP,63- 
159841,A, 60-140335, 63-231437, 63-259651, 63-304242, and 63-15245, U.S. Pat. No. 4,639,414, 4,740,455, 
4,741,966, 4,751,175, and 4,835,096, can be used for the silver halide used for this invention. A compound 
JP,9-34078,A, 9-54409, and given in 9-80679 can be preferably used for the useful sensitizing dye used for this 
invention. 

[0026] (Organic silver salt) The organic silver salt contained into the heat developing ingredient of this 
invention is a reducible silver source, and the silver salt of the organic acid containing the source of complex 
ion which can be returned, a hetero organic acid, and an acid polymer etc. is used. Moreover, the organic or 
inorganic silver salt complex which has the total stabilization constant to the complex ion of 4.0-10.0 also has a 
useful ligand. The example of silver salt can mention the salt (for example, salts, such as a gallic acid, oxalic 
acid, behenic acid, stearin acid, a palmitic acid, and a lauric acid) of an organic acid etc. 
[0027] (Reducing agent) the example of the desirable reducing agent contained into the heat developing 
ingredient of this invention — U.S. Pat. No. 3,770,448 — said — No. 3,773,512 — said — although what is 
indicated by each specification, such as No. 3,593,863, is applicable, it is shown by the general formula (1) as a 
bisphenol system reducing agent as a desirable reducing agent. 
[0028] 
[Formula 3] 




[0029] R expresses the alkyl group (for example, -C4H9, 2 and 4, 4-trimethyl pentyl) of a hydrogen atom or the 
carbon atomic numbers 1-10 among a formula, and R f and R " (for example, methyl, ethyl, t-butyl) of alkyl 
groups of the carbon atomic numbers 1-5 are expressed. A desirable example is shown below. 
[0030] 
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[Formula 4] 

B p_1 OH OH 



CHa CH 3 



BP-2 




BP-3 




BP-4 ?"» 

CH 2 CHCH 2 C 4 Hg(t) 




CH 3 CH, 



[0031] 
[Formula 5] 
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BP-6 



OH OH 
CHa CH 3 




BP-7 



OH OH 



C 4 Hft(l) 




CaHrft) 



C2H5 



BP-8 



CHa 

CH 2 CHCH 2 C 4 H d (t) 



OH 



OH 



C 4 HM C 4 H*(t> 



[0032] It distributes in water or the compound shown by the general formula (1) of this invention is used, 
dissolving in an organic solvent. An organic solvent can choose aromatic series systems, such as ketones, such 
as alcohols and acetones, such as a methanol and ethanol, and a methyl ethyl ketone, toluene, and a xylene, as 
arbitration. The 1x10-2-10 mols per one mol of silver of the amount of the reducing agent used are 1x10-2-1.5 
mols preferably. 

[0033] (Binder) As a giant-molecule binder used for the sensitization layer or the non-exposing layer of a heat 
developing ingredient of this invention, a polyvinyl butyral, polyacrylamide, polystyrene, polyvinyl acetate, 
polyurethane, polyacrylic ester, a styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, a vinyl 
chloride vinyl acetate copolymer, a styrene-butadiene-acrylic copolymer, etc. are mentioned. Furthermore, after 
desiccation, after forming the film, what has the low equilibrium moisture content of the paint film is desirable, 
and can mention the cellulose acetate, cellulose acetate butylate, and polyacetal of for example, an organic 
solvent system as a thing especially with low water content. Although polyacetal means the polymer which 
manufacture polyvinyl alcohol, and this polyvinyl alcohol is made to react with an aldehyde compound, and is 
obtained by saponifying polyvinyl acetate, polyacetal desirable to this invention has the poly butyral which 
acetalized by the butyraldehyde, and the desirable polyacetal (polyacetal in a narrow sense) which acetalized by 
the acetaldehyde. Although acetalization exists theoretically from 1% to 100%, it is desirable practical [ 20% - 
95% of]. If the degree of acetalization is low, hydroxyl groups will increase in number, in the photograph 
engine performance, a weak property is shown in humidity, if the degree of acetalization is high, reaction 
temperature and time amount will become severe and cost and productivity will fall. The copolymer of the 
styrene of a moisture powder system polymer, the copolymer of a butadiene and styrene, acrylic-acid alkyl 
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ester, or alkyl methacrylate ester and the copolymer of acrylic-acid alkyl ester and alkyl methacrylate ester can 
be mentioned to drainage system spreading. Moreover, the thing which mean particle diameter makes the 
particle of the range of several micrometers from Inm and by which it was distributed in the drainage system 
dispersion medium as the above-mentioned moisture powder system polymer is desirable. As for a moisture 
powder system polymer, it is desirable that it is especially hydrophobicity from the point which can raise a 
water resisting property while being widely used as a binder of drainage system spreading. Although the 
polymerization degree of a polymer can be freely chosen from about ten to about 10,000, 100-6000 are 
desirable from spreading nature or the productivity when compounding. 

[0034] (Cross linking agent) Although a binder can obtain the film reinforcement to which adhesion with a 
lower layer and the upper layer is held, and a blemish cannot be easily attached by carrying out film formation 
independently, it can raise film adhesion and film reinforcement further by using a cross linking agent. 
Moreover, organic [ which has a radical with the reactivity to which the cross linking agent which constructs a 
bridge uses between binders for this invention ], or a non-subtlety particle reacts, and it combines with a binder 
chemically and is fixed. A cross linking agent agent desirable to this invention has the desirable cross linking 
agent which has an isocyanate radical, a vinyl sulfonyl group, or an epoxy group. Especially a desirable cross 
linking agent can mention the polyfunctional mold cross linking agent which has an isocyanate radical, a vinyl 
sulfonyl group, or at least two epoxy groups. A desirable cross linking agent is shown in following (HI) - 



(HI) Hexamethylene diisocyanate (H2) Trimer of hexamethylene diisocyanate (H3) Tolylene diisocyanate (H4) 
Phenylene diisocyanate (H5) Xylylene diisocyanate [0036] 



-(H13). _ 
[0035] 



[Formula 6] 
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H6 

OH 

CH 2 oCHS0 2 NHCH 2 CHCH 3 NH$0 2 CH=CH2 

H7 

CH 2 =CH50 2 NHCH 2 OCH 2 NHS0 2 CH=CH 2 

HS 

CH 2 =CH50 2 NHCH 2 CH 2 CH 2 NHS0 2 CH=CH 2 



H9 



OCOCH, 

CHa^CHSOsNHCHsCHCH^NHSOjCHsCHs 



H10 

/=v CH 3 



H11 



H12 



C^-CHCHjO— ^^-C-^^OCH 2 CH-CH 2 
O — CH 3 — O 



CH 2 — CHCH 2 OCH 2 CH 2 OCH 2 CH— CH 2 

o \> 



CHj-CHCHj^ChiaCHjOyjCHaCH- QH 2 
O O 



H13 

A 
OCHjCH CH 2 

C^-CHCH^CHaCHCHjOCHsCH-CHs 

o o 

[0037] It may dissolve in water, alcohols, ketones, and the organic solvents of a non-polarity, you may add, and 
the above-mentioned cross linking agent may be added in coating liquid in the solid state. Although the radical 
and equivalent of an addition which construct a bridge are desirable, it may increase up to 10 times, and the 
quantity of it may be decreased to 1/10 or less. Since an unreacted cross linking agent will degrade photograph 
nature if many [ when too few / crosslinking reaction does not progress and / too ], it is not desirable. 
[0038] (Color used for AH layer or BC layer by the need) AH layer or BC layer the object for irradiation 
prevention of this heat developing ingredient or for antihalation is prepared as occasion demands, and the heat 
developing ingredient of this invention can mention the color indicated by JP,2-216140,A, 7-13295, 7-1 1432, 
the U.S. Pat. No. 5,380,380,635 specification, etc. as a desirable example that what is necessary is just the color 
which absorbs image exposure light as a color used for this AH layer or BC layer. 
[0039] (Base material) as a base material — base materials, such as polyethylene terephthalate, 
polyethylenenaphthalate, or syndiotactic polystyrene, — desirable — biaxial extension — heat setting was carried 
out — isotropy is optically high and the thing of 50 micrometers - 400 micrometer thickness with sufficient 
dimensional stability is good. 

[0040] <Image exposure> As the exposure approach, laser exposure can be carried out by the approach JP,9- 
304869,A, 9-31 1403, and given in JP,2000-10230,A. As for exposure of the heat developing ingredient of this 
invention, it is desirable to use the suitable light source to the color sensitivity given to the sensitized material 
concerned. For example, although it can apply to any light sources if it is an infrared light region when the 
sensitized material concerned shall be sensed for infrared light, infrared semiconductor laser (780nm, 820nm) is 
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more preferably used from points, like laser power's being high power and sensitive material are made into 
transparence. 

[0041] <Heat developing equipment Equipment JP,1 1-65067, A, 1 1-72897, and given [ this ] in a No. 84619 

specification can be used for the equipment which develops a heat developing ingredient. 

[0042] 

[Example] Although the example of this invention is explained hereafter, the mode of operation of this 
invention does not have ****** by these. 

[0043] Corona discharge treatment of 12W[/m ] 2 and a part was performed to both sides of a polyethylene 
terephthalate base material with an example 1 <production of undercoat finishing base material> thickness of 
175 micrometers, paint, one field was made to dry the following undercoat coating liquid a-1 so that it may 
become 0.6 micrometers of desiccation thickness, undercoat A-1 was formed, and paint, the field of the 
opposite side was made to dry the following undercoat coating liquid b-1 so that it may become 0.6 
micrometers of desiccation thickness, and undercoat B-1 was formed. 
[0044] «undercoat coating liquid a-l» 
Butyl aery late (30 mass %) 
t-butyl acrylate (20 mass %) 
Styrene (25 mass %) 
2-hydroxyethyl acrylate (25 mass %) 

********** latex liquid (30% of solid content) is diluted 15 times. 
[0045] «undercoat coating liquid b-l» 
Butyl acrylate (40 mass %) 
Styrene (20 mass %) 
Glycidyl acrylate (40 mass %) 

********** latex liquid (30% of solid content) is diluted 15 times. 

[0046] Corona discharge of 12 W/m2 and a part is performed to the upper front face of undercoat A-1 and 
undercoat B-1. Then, on undercoat A-1 The undercoat upper layer B-2 (for BC layer sides) which carries out 
spreading desiccation of the following undercoat upper coating liquid a-2, forms undercoat A-2 (for 
sensitization layer sides), carries out spreading desiccation of the following undercoat upper coating liquid b-2 
on undercoat B-1, and has an antistatic function was formed. 
[0047] 

«undercoat upper coating liquid a-2» 

1 :2 copolymers of styrene and a butadiene 0.4 g/m2 Butyl acrylate (30 mass %) 
t-butyl acrylate (20 mass %) 
Styrene (25 mass %) 
2-hydroxyethyl acrylate (20 mass %) 
Methacrylic acid (5 mass %) 

********** latex liquid (30% of solid content) 0.3 g/m2 «undercoat upper coating liquid b-2» 

1 :2 copolymers of styrene and a butadiene 0.4 g/m2 Conductive tin oxide particle (mean particle diameter of 

16nm) 0.023g/m2 Butyl acrylate (30 mass %) 

t-butyl acrylate (20 mass %) 

Styrene (25 mass %) 

2-hydroxyethyl acrylate (20 mass %) 

Methacrylic acid (5 mass %) 

********** latex liquid (30% of solid content) Coincidence multistory spreading of AH layer of the following 
presentation on the under coat base material which carried out the 0.3 g/m2 aforementioned production, a 
sensitization layer, and the sensitization layer protective layer was carried out. In advance of the sensitization 
layer, it carried out coincidence multistory [ of BC layer and the BC layer protective layer ] beforehand. 
[0048] <Preparation of the silver halide particle emulsion A> After dissolving inert gelatin 7.5g and lOmg of 
potassium bromides and doubling the temperature of 28 degrees C, and pH in 900ml of water 3.0, maintaining 
370ml of water solutions containing 370ml of water solutions containing 74g of silver nitrates, the potassium 
bromide of the mole ratio of (98/2), and 0.436 mols of potassium iodides at pAg7.7, with the controled double 
jet method, it applied for 10 minutes and added. Synchronizing with addition of a silver nitrate, the sodium salt 
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of hexa chloro iridium was adaed 1x10 -six mols /, and one mol of silver. After that 4-hydroxy-6-methyl -1,3, 
3a, and 7-TETORAZA indene 0.3g were added, pH was adjusted to 5 by NaOH, and the cube iodine-silver- 
bromide particle of the average grain size of 0.036 micrometers, 8% of coefficient of variation of a projection 
diametral plane product, and 87% of [100] side ratios was obtained. Flocking settling of the gelatin flocculant 
was used and carried out to this emulsion, after demineralization processing, water was added and the finishing 
silver halide particle emulsion A was obtained to 160ml. 

[0049] <Preparation of organic silver salt> 1 1 1 .4g of behenic acid, 83. 8g of arachidic acid, and 54.9g of stearin 
acid were dissolved in 3980ml pure water at 80 degrees C. Next, after adding 540.2ml of 1.5 mols [/l. ] sodium- 
hydroxide water solutions and adding 6.9ml of concentrated nitric acid, stirring at high speed, it cooled at 55 
degrees C and the organic-acid sodium solution was obtained. Keeping the temperature of the above-mentioned 
organic-acid sodium solution at 55 degrees C, 14ml (0.038 mols of silver are included) and 420ml of pure water 
of said silver halide particle emulsion A were added, and it stirred for 5 minutes. Next, it added having covered 
760.6ml of one-mol silver nitrate solutions for 2 minutes, and stirred to the pan for 20 minutes, and filtration 
removed water-soluble salts. Then, rinsing by deionized water and filtration were repeated until the electric 
conductivity of filtrate became 2microS/cm, and finally it dried after center-of-a-circle dehydration. 
[0050] <Spreading of a sensitization layer and BC layer> Each class by the side of the following sensitization 
layers and BC was applied on the base material which gave said undercoat. In addition, the sensitization layer 
and BC side performed desiccation in 45 degrees C and 1 minute respectively. 

[0051] « — BC layer side spreading» — the coating liquid which prepared the following constituents to the 
back side side — the following — being attached — an amount — coincidence multistory spreading desiccation 
was carried out like, and BC layer was formed. 
[0052] 

«BC layer spreading» 

Binder :P VB-1 1.8 g/m2 Hexamethylene diisocyanate lxten - four mols/m2 Color: CI 2.2xten - five mols/m2 

[0053] 

[Formula 7] 
PVB-1 



CH 2 -CH V CH- 



CHa-CH- 

i 

OH 



-CH 2 -CH- 
I 



O-C-CH* 
ii * 

o 



C1 

C4H9W O ^C 4 He<t) 



[0054] 

Spreading [ of «BC protective layer ]» 

Styrene ethyl-acrylate-acrylic-acid amide copolymer 1.2 g/m2 A carbon nanotube or carbon nano horn of this 
invention: Table 1 publication 0.10 g/m2 <Spreading by the side of a sensitization layer> Spreading [ of «AH 
layer ]» 

Binder :P VB-1 0.4 g/m2 Color: CI (as of the same kind as BC layer) The coating liquid of the following 
constituents was prepared for the spreading» sensitization stratification of a 1.3x10 -five-mol [/m ] 2 
«sensitization layer, and spreading desiccation was carried out so that the following might be attached and it 
might become an amount. The preparation liquid of said organic silver salt of the amount set to 1.36g/m2 as a 
silver content was mixed with the polymer binder. 
[0055] 
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Binder :P VB-1 2.6 g/m2 Spectral sensitization coloring matter Al 2xten - five mols/m2 [0056] 
[Formula 8] 



SOCH3 

°2M5 BP*" 



[0057] 

Fogging inhibitor -1 : Pyridinium hydrobromide perbromide 0.3 mg/m2 Fogging inhibitor -2 : [ Iso thiazolone ] 
1.2 mg/m2 Reducing agent: BP-4 Spreading desiccation of the coating liquid which added and prepared the 
constituent below 3x10 -four-mol [/m ] 2 «surface protective layer» was carried out on the sensitization layer 
so that the following might be attached and it might become an amount, and the surface protective layer was 
formed. 
[0058] 

Styrene-ethyl-acrylate-acrylic-acid amide copolymer 1.2 g/m2 Phthalazine 0.2g/m2 4-methyl phthalic acid 0.7 
g/m2 Tetrachlorophthalic acid 0.2g/m2 The carbon nanotube or carbon nano horn of this invention : [ Table 1 
publication ] 0.12 g/m2 Silica (mean particle diameter of 3 micrometers) 0.08g/m2 in addition the carbon 
nanotube, or the carbon nano horn also produced the sample added in the sensitization layer and the backing 
layer, as shown in Table 1 . The addition was made into the amount of the **** hit added to the protective layer. 

[0059] It asked for fogging and sensibility of a sample which were exposed with the 810nm photographic 
sensitometer for semiconductor laser exposure, and were obtained after heating for 8 seconds at 120 degrees C 
after exposure, after saving the sample in which «photograph engine performance carried out evaluation, » 
the above-mentioned production for three days under the ambient atmosphere of 48% relative humidity at 25 
degrees C. 

[0060] <Image defective evaluation of development The image defect after development carried out 
homogeneity solid exposure of the width die-length sample of lm of 30cm so that it might become 
concentration 1 .0**0.1, and it investigated the frequency (appearance number) of the image defect resulting 
from exfoliation of the particle which exists in it. 

[0061] <E valuation of conveyance nature> It was made to convey 300m, conveying the rate for lOOm/by the 
tension of 1 N/cm, and the conveyance sex-test machine which has 19 mirror plane stainless steel rollers 
processing die length of 20m and whose diameters are 10cm about a specimen estimated the dirt of a roller and 
a film. The dirt of a roller evaluated the 1st dirt of a roller five steps of viewing. The dirt of a film evaluated the 
dirt of the film surface of the B-2nd page of the under coat base material when passing the 19th roller. 3 and a 
little strong dirt were estimated as 2, and the evaluation rank of a roller and a specimen estimated [ level without 
dirt / 5 and faint dirt ] strong dirt for 4 and weak dirt as 1 . A result is shown in Table 1 . 
[0062] 
[Table 1] 
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[0063] It turns out that a roller and the dirt of a sample will be lost if the carbon nanotube or carbon nano horn 
of this invention is used from Table 1 , and there is also no image defect of a heat developing ingredient. It turns 
out that neither fogging nor sensibility fluctuation is given in the photograph engine performance. Moreover, it 
turns out that the direction added to a protective layer raises the conveyance nature of this invention rather than 
adding a carbon nanotube or a carbon nano horn in a sensitization layer or a backing layer. 
[0064] Although experimented like example 2 example 1 , it was used for the carbon nanotube here combining 
the cross linking agent using the thing with a reactant radical. The carbon nanotube used as a parent was the 
thing of the single mold with an outer diameter [ of lOnm ], and a cylinder die length of lOOnm with which one 
side is closed, and the cross linking agent was used 0.6g of **** hits, and was added in the layer which added 
the carbon nanotube. The binder of the protective layer by the side of a backing layer and a sensitization layer 
was replaced with the styrene-ethyl-acrylate-acrylic-acid amide copolymer, and used the carboxy acetate- 
butylate cellulose. 
[0065] 
[Table 2] 
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[0066] It turns out that a roller and the dirt of a sample will be lost if the carbon nanotube or carbon nano horn 
of this invention is used combining a cross linking agent from Table 2, and there is also no image defect of a 
heat developing ingredient. It turns out that neither fogging nor sensibility fluctuation is given in the photograph 
engine performance. 
[0067] 

[Effect of the Invention] The conveyance nature of a heat developing ingredient was improved by this 
invention, and the heat developing ingredient without an image defect was able to be offered. 



[Translation done.] 
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